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Viscosity index improver and method for improving viscosity index 
Claims: 

1. A viscosity index improver comprising a graft copolymer (B) 
obtained by grafting 100 parts by weight of a random copolymer (A) 
with 0.5 to 8 parts of a vinyl lactam monomer (3), 

wherein the random copolymer (A) contains 99.9 to 96 wt% of 
(meth)acrylate monomer (1) units and 0.1 to 4 wt% of N, N- 
dialkylaminoalkyl (meth)acrylate monomer (2) units, and wherein the 
(meth)acrylate monomer (1) has an alkyl group having 1 to 24 carbon 
atoms. 

6. A method for improving viscosity index characterized by the use of 
a viscosity index improver according to any one of claims 1 to 5 in 
combination with an oil that is selected from the group consisting of 
gasoline engine oil, diesel engine oil, gear oil, automatic transmission 
fluid, working liquid, oil used for tractors, power steering oil, shock 
absorber oil, and compressor oil, 
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wherein the viscosity index improver is used in an amount of 
0.5 to 35 parts by weight with respect to 100 part by weight of the oil. 



2 



(mu*mtmrr (j p) 



02) & m 43= Wt & *g (a) 



#13^7-228642 

(i'Syjm B ^fafc 7 4f-(1995) S H29B 



(51)lnta. & 

C 0 8 F 265/06 
C08K 5/01 
C08L 51/00 
CO 9 K 3/00 
C10M 149/10 



MQM 

LKR 
10 3 



F 1 



9159-4H 



I^Nf^ *3 af^^6 FD (^6 J9fj ttfejafcflK 



<21)fH§g#f? 


friFPS- 44872 


(7l)t«lg|A 


000002288 










(22)HMB 


¥j£ 6^(1994) 2 17 B 




Hi3H»S:«7p3faJ^-«l!?*BIllS»» 1 






(72)|g9Hf 


mm rfs- 






















(72)5S9H? 


§t* 






















(72)51^ 





















1 

U^)7^'JU-h^l*(l)M99. 9-96 
£) 7^y U- Mfigft (2) ifi&O. 1-411%^P 

6^^>5>^A^m^<$ (a) looiis^o, tr- 

;l^*£Ai|iSft (3) #0. 5-8ffiSSP^:7 h U 
fc^? hSfi^f* (B) ^fr^teKJi^i^. 

[ff*Ji2 ] (a) mm& ( i ) #{4od 
y u- vmm& (la) #ffi©fi3&$o-3 ots%t* 

'Jl/-h«ft(lb)*ttOW9 9. 9-6 611 
[SS2R3H3] (3) £>\ N-t'^t'P'J K>T** 

i n>m 4 ] m^w < a ) oht^iai 3 o . 

00 0-6 0 0, 0 0 0T*S»#«l-3<Dl»m:fr 

[B»3j&B5 ] S^ffc (A) (bft+msm [M¥i^» 
(Mw) (MN) ] # 1 . 3-6. 0 

r***!*^ i — 4<Di>"rti^st8<Di«j±afl. 

tt> gtbgilfltitt. CHINA. ^ 

>^U^1f-ift<DSJ:Di3«n*i*Cc. ^E-CD 10 011 

aaoo. 5-3 5smsi5, mtqri^so^Tti^E 

[0 00 1 ] 
[0 00 2 ] 

BS6 3-5 1 4 9 7^fgtCtJx^u>~r7 , ab*U>3 
# y v-cd ± 5 ficKf kMR# y v-ccWt«4 

L/TBEKSftTH*. */c. ^i?2-2 3 59 93-^ 
>g^^'77hl^L k 1 . 4-? 

MfbttccStifeMflQMm hat LTR*stirc^. 

[0 003] 



(2) WPBT- 7 2 2 8 6 4 2 

[000 4] 

[8H*l?9rt-Sfc«)(30?a] *3HH#6tt % C<Dlf 
rat>%«nfc!SMffctt4W-rSttKJS«l»I±»l«: 

10 N, N-S?7;l>^;l/7 ^ STfrlrfr 7# y u- 

^;ut5 ^7;^;i/ *> r^y h#s<*io^ 

[0 0 0 5] ■rftto%*»?Htt, R3R»1^2 4<D7^ 
20 +;l/S4fT4 (y*) r^y h#S# (1 > m®. 
9 9. 9-9 611%^^, N-J/7^+^7 5 ^ 
7W U^)7i"JU-h#lft{2)#eO. 1 
-41i%^<D^:^7>^I^ (A) 1 0 Oil 
g|£!i 9. e^^^^A^Sf* (3) #0. 5-811 

gp^? a/c^7 7 h^rn^tt (B) teas 

[0 006] *^i{Cfc^t$lft ( 1 ) (DtfUi Lt 

tt. ( i a) j^ansi -4a>T^*ji/S*^-rs 
*) 7^ y u- h^mf*. u =p;u (^*) 7^ y 
30 K x^-;b (y £) 7^'Ji/-h, ^"atvi/ £) r 

{-c>^;u ^) r^y U- £) r 

^yw-F^^i/ (>5f)7^ r JU-h) ; (1 
b)KiS8-2 0(7)7WS^^ U£) 

y u-vmmfc {*t>m {m *) r^y u-k 
;u 3?) y yju y 

h y-r^u ^) r^y k h^^^u 
^) r^y u~ ^^if^^i/ r^y u 
40 -K (^^) r^y u-hft<t'} 

lfc2 1^2 4©7^*;HS;f-r5 (^^) 7^'JU- 
{t7t^l/2 0+fcJ:c;t7t^2 2 + 

e>ti^ 0 ft*>\ m®* ( l ) cOT;V+>ii/S«[t^cD^cD 
C^O«, (la) t (lb) ©iB^BTC**. 

(ib) <o^mmmtm.n i o hr*a. 

[0 007] ^ftMSCteKAX.. (2 ) Ot?5<*: LX 

7>n 7;l/^t«oft.»siO«T, VK^i.t^fvl/ 



C3) 



4*P§T-7 2 28 64 2 



JU-rf y K N , N-^l^7 5 >X^JW£ 
^'Jb-K N. N-^xW^^t'jW^^'J 
U-K N. N-y^W^xW^<jb- 
K N. N-^+->;l/T 5 y U— K 

N, N-^^^T^x^ji/y^y u-K n, 

N-^y^JbT^^^*^Jl/7^y U— K N, N-S* 
^ bVl/T^ y U- h % N, N-yt^W7^ -/ 10 

JUS. ^^^S^^<D^i44£iTOr^+iUS<DiS^ 

<oTfr* &mz , mm$> <omm ©oh >-rn 

[0 00 8] **W«C*C>T, ttfB*rH«LttC*iHT 20 

(a) \t&m# (i> . ^si* (2) t, 

*Bt*> . «itlfFfi«^*;l/#>K©R«»l - 2 0 

fla«:ffli^ni#i#©fttt*i^* ( a ) *P(/C 3 o 

[0 00 9] *»ia«:*jc>r, ( 3 ) r$&<bmt it 
N- trxji/trn y F>-£>3 -^*;i/-N - tfx^t: 

fp y F>&<t*#*tf 6ft£ D c<df^ N-fxji/trn 
y F>A*ttlMttt©jSlJ:«)«F*H». *fc. C<£>(3) 
^^rM^ft (A) t,Ctr?7 FS£3H±*fi8K:«: % # 40 
a» (3) **8rC/8l»-CfcJt< , ^/c^S» ( 1 

a) , mm& (lb) *|}Ba©ff**J|{t*«fflL:T«> 

fltfflTSW^cra:. £ft£>iga& (la). (1 

b) t>ffS*fi»cr>fitt. !SK<bl4(D*>6brxji,-7^ 
£A 1 0 011^0 3 0 OSMSWaT, *f£L<«2 

ooffisgiuurr**., 3 6*tw\ t'x^u^^^Ajy^ 
2-y^u-N-trxjw * yy-ju^ck^ 

?, £ V~;l>8L .\ - \L->VX p Is 4 * F, N 
trx^w* FO<J:3&trx;W!3i^-f 5 F«. 4 mj 



;u 7^»*7 5 F\ s^^u (^£) T^yn- 

T $ F, N- 2 -f7yj;l/- (y*) 7d"J^7 5 

i£T ^ FS. ^Cr-rt^* 'J^x^ r^y u- h 

©iSft^i/?* y ^r^^u (^£) 7^'JU-h 
U£) T^y ax h y;l/tt£«t?xji,7 4?*A4i 

fflt^^ii, fx;U^^^A#a(*l 0 OfiSSP^ 
9. OOMSHT. U< «3 OfiMSPWT 

[0 0 1 0] miEtte (A) ma<* ( 1 ) <D5%m 

ffltda) m&omrmiso - 3 o o > » 

a3B«0*>6»* L/ < tt 1 0 - 2 5 ii%t^)^„ 
(la) W30H%^Mx^i, &ffi£ft£?Wit 
ifi (i£^ffi^J^?#tt) KfcJ:5#+#fcttl«S»|6] 

Tt^^^. */c. (lb) 3MM>att % 51^9 
9. 9-6 6iI°/ot^^ KBEfgKO*>&»*L< 
IJ8 9. 4-7 lli^otfe^e (2)*{4<DS^^c 

€> 0 ftttfttt<Dj£#> . ( 2 ) 0 . 1 ~ 

411%, »^0<li0. 2-2*S%r*>^, «FtC 
0. 3- lS»%it^ffi«?>T^SCC>KHK:*Si#OC 

ta»^btt©*^6*S^f* (A) 1 0 omMSB^o 0. 

[ooii] ftm^* (a ) (Dns^x&^mzws i 

0, 000-9 00, 0OOT*0, ^L<«3 0, 

000-6 00, ooor^^> 0 sa^F^T-a^i 
is^f-a (mw) (mn) -ca^ufc» 

1. 3—6. 0T*#>9. »^U< til . 6-5. 5 

[0012] (A) tt&ft©*arMSf4C 

( 1 ) , (2) . m^cJ:Vw}iZLtc&M 

%mz&m Lxm^t zzttcx*) mm? *>zt 

ft+t'^ -/ >*^JSEjB8»tt. 5P*^*--rt/T^- h^>F 
y y^n-;i7*n;0 i flWKI^ <h Ox x & i'Oxx 

f'iW^Mamttt#tf!tLrlr\ (A) CC 



(4) 

5 

[ooi3] ^¥tw<Dtem%Bfa±mt{ko£to<Di&m. 
i%&ft±m<DMte (b) i oomsb^d, i omsb 

flHML #ifc?J. »ffcte±Sl *SHSftaN> S6»*»T 

aWflnMO*** ( B ) 10 0 tl9@ 0,20 MSB H 
T. *?* l> < 1 5««WfilTt?*S. 

S ^ , *«W©ttft}&«|Rl±JW* 0 . 5-30 MSB, 
[0015] 

[0016] *SiW 1 

OSBfdbiA^, fflRKjft«rfTr>ft:a8 5-C«:ffaUfc. ^ 
*)\sj*£**JU-h96. 5SB, C12-C18S^7 
X/t^jf^yiz-hBOOJII. N, 5 
yi?;M^i"Jl/-h3. SSBR^TV'fc'^-f 40 

p - h y ;u 2 . 1 3 BSBHcfofc 0 JisRWit 

iSTU S6K3B5HJtft. 7^/V^P^h'J;V 
0 . 5 g *ilftl L JECt 4 D$wa»LtSi^ft ( A - 
1) %^SEl//c. fCDg, N-t-^fpy F>2 88 

K 1 . OSSi 1 0 0-^-h7il/<Di£^f*l 0 OSPi 
Offl^W4 2«FlB«:*>/ct)jHTU, WCBB«WWP*fT 

ttftBSSl&J (B - 1 ) *tefc„ 

[0 0 1 7 ] ^Afcflfl2-5 50 



1*P§T-7 2 2 8 64 2 
5 

N, N - isA ^)VT 5 ^^'Jl/ - HCDM^r, 

S^0. 7S&, 2. 18k 7. 0SB, 10. SBPffltv 
S/c^^M^^';u-K01*S^99. 3 SB, 9 
7. 9 SB, 93SB, 89. 5fflfflC>fcKW4*IMW 1 <h 
H«MCJtd*1rC^ HT^WS^ 3 8^ 3 5 
77, 3 177, 2 877. ^fS^^SS4 . 8, 4. 

1, 3. 9, 3. 40*»l8C!>ttftJBai*l±SB««*t# 
fc. N, N-^W^x^M^^yu- 

h£0. 7«WR»fcfe<D* (B-2> , 2. lSBffl^/c 
(B-3) , 7. OSfflC^fc©* (B-4) . 

1 0. 5»fflC»fcfc©Sr (B-5) ©ttKJg^±»Jig 

[0 0 1 8] mKM6 — 1 0 - 
*t»(2) iltN, N-^x^7^7'PtVM 
^^'JU-h^ §^?0. 7 SB. 2. 1SB, 3. 5 SB, 
7. 0SB, 10. SBfcfcJBlv i/c^^M^^'JI/- 

h£g-*99. 3 SB, 97. 9 SB, 96. 5 SB, 93 

sb, 8 9. e>mm\tmm\ ±mmtt&^m£*n 

IK ^«I?W*4 0^ 3 87J. 3 775, 3 2 
77, 3 077, 4HFJt»W3»S*5. 0, 4. 8, 4. 
5, 4. 0, 3. 9©*»?8©tta9g»SlJ^J»»S:» 
fc. N, N-yxW^/7'af^^^'Jl/ 

-b*0. 7«fflC»fc«>©«r (B-6) , 2. 1 
/cfeO£ (B-7) , 4. OSBfflC^cfcCO* (B- 
8), 7. 0SB/8l>/c£(D£ (B-9) , 10. 5SBJB 

i>ft*><D* (b - i o) <Dtem%wm±mmwLt?2>o 

[0019] mtiSffl 11-13 

mm& (3) i urN-^^fcruy k>%2 isp, 3 

5 SB, 4 2»*fli^fc6W KUttH 1 iH«WWBr« 
£*fTtr>. S^iS¥^M3 7^ 3 677, 3 5 
77, frf-mtm&A. 5, 4. 1, 4. 2©**gi<E>« 

£2 l8BflH>fcfc<D* (B- 1 1 ) , 3 5SBffll>fc&<Z> 
* ( B - 1 2 K 4 2 Sm^tcbCD* ( B — 1 3 ) <Df& 

[00201 MM1-3 

&*0SB, 3 5SB, 5 6SB£ffll>, &tc 
jt?;Vj*29*} 1 0 0SB, 6 5SB, 44SB 

SS3y&#^S4 27J, 2 6 77, 2 47?, *HF-»tt&3&s 
5. 0. 3. 2, 3. 0<O\m (*&Wft) (Dtemm. 

faismg&mc. tj;te % oayBtr»fcfc<D* (h- 

1 ), 3 5 8Bfflt»/cfeO* (H-2) , 5 6 SBffi l^tch 

<o* (H-3) ©ttiWH»ifii±?wi8«i-ra. 

tb^WI4 

C**^^* 5 0. 00 0. £^$#^2 . 
0) ) 1 OOSlii 1 0 0-^- F7^ffi4 0 0aS£- 



C5) 



2 28 64 2 



? 4 K2S4DDiLfc. ^©S, 1 5 5 
°CT* 1 B$HKJ£bfc. KfSSL 4 9 0U<O 1 OO^a- 
h^JWittt*m^LT«Sl»B^Jb«i» (H- 
4 ) £f#/c e 
J±$£0ij5 

(lt?^16 0, OOO, ^IM2. l)tC 
1. 5 U ^7 7 F U/c ^7 7 h d< 10 

'J7-I: 6 O^i I 0 0~^.- h ^;KDgEffl4 8 5§P£ 
ttiA*, ^S^ffl^T, ft— (tCi&MLfc. 
^-l-7^^b>^7^>l. 8 5SBS:/ni*. 16 
0 T3r£)fcL,teK^ffl±ffl*« (H - 5 ) 

[0 0 2 1 ] (fttfeWRl) 10 0ia-h7;l/<Dij» 

ffiioo smc. «aenMJbjt«M (sofiw 1-13, 

tfcK«l-5) 4:4. 595. »y»;>x>i/>ttfflSF* 



* — 5/*68(8JDx.. ft— &cL/tx>^>ift^t,>T 

J I SK2 5 1 4CC«ei>l 6 5. 5*C"C1 2 0BSRI. 8? 

{Bcjeiw»*fTi\ Ett^ats j pi-ss-u 

TJ 1 SK22 8 3Stfi£oT4 0'C£ 1 0 0 "COOS&ttfi 
**EU, J 1 SK2 2 8 3KffioTttffi}g» (V I ) 

5»w* i-aatc <fc * ttaatf fc#*i>& c \ j: i >«r * 5 

[0 022] 
[«1 ] 



1 M 






V I 


1 


(2> 


(3) i 






1 CM) 


MM 


•0.5X 


NVP:4.0S 1 


0.20 1 


184 


1 0-2) 


DMEM 


0.1X 


NVP:4.0iffi I 


0.16 1 


186 


m 1 CB-3) 


DMEM 


0.3X 


NVP:4.03B 1 


0.15 1 


185 


1 CB-4) 


DMEM 


1.0* 


NVP:4.0*B 


0.22 1 


184 


* 1 0-5) 


DMEM 


1.5* 


NYP:4.0|fB 1 


0.31 1 


183 


1 OHi) 


DEFM 


0.1SS 


NYP:4 01$ 1 


0.15 1 


186 


Ml 0-7) 


QEPH 


0.3% 


NVP:4 m 1 


0.15 1 


186 


1 CB-8) 


DEPM 


0.5X 


NVP:4.0«5 1 


0.19 I 


185 


1 0-9) 


GBPtf 


1.0* 


NVP:4.0iS | 


0.21 | 


183 


1 CB-10) 


DEPM 


1.5* 


NVP:4.0=8 1 


0.33 | 


183 


1 CB-1D 


DMEM 


0.5* 


NVP:3.CW 1 


0.21 I 


185 


1 0-12) 


DMEM 


0.5* 


N\?:5.0^ I 


0.22 1 


185 


1 0-13) 


DMEM 


0.5* 


NVP: 6.018 | 


0.23 | 


185 


ft I ce-i) 


DMEM: 0.01 


NVP:4.Q3& | 


1.05 | 


187 


I oa-2) 


DMEM:5.0S 


NYP:4. 0^ | 


1.06 | 


182 


ttl CB-3) 


DMEM: 8. OS 


NVP:4.0l$ | 


2.85 | 


183 


1 (e-4) 








3.23 | 


154 


Ml CH-5) 








3.63 | 


157 



[0 0 2 4 ] ill «P(C DMEMIJN. H—Vjt 

fATS/'if^^jyu-h, DEPM«N, N- 

zsx. ?)\,t 5 s y'a tr jvx * * y u- h . n vpbn - 
t 0 0 2 5 J «t 1 frZWtHtJ: 1 lC*mW<Dtemtg&fo 



CO 02 6] 



(G) *SKT7 2 28 642 

(SDlnt.ci. 5 SasaSd-s? /TrtSS*^ Fl GSB&i*WVr 

// G 1 0 N 20:0-1 
JO: 02 



